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I. INTRODUCTION

While working at the Liverpool School of Tropical Medicine on

the protozoa of patients suffering from dysentery, we have had the

opportunity of examining also a number of patients for intestinal

protozoa who entered hospital for diseases other than dysentery.

The present paper gives the results of the examination of 250 such

non-dysenteric patients, and the work is being continued. The

diseases for which the patients entered hospital were very varied,

including wounds, malaria, gastric troubles of various kinds, throat

and ear complaints, appendicitis, hernia, haemorrhoids, and many
others. We have not included in our results any examinations of
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patients who entered hospital for dysentery. The stools were

examined for intestinal protozoa in the usual way,* and the following

results were obtained :
-

—

II. GENERAL RESULTS

Total number of patients examined ... ... 250

Number of patients having protozoal infections 75 = 30 %
The following table shows the composition of the 75 positive

cases :

—

Table T.



363

before giving any opinion regarding the infection of those found

negative in these examinations. The difficulties of collection in the

case of these non-d}'senteric patients, where examination of the stools

of the patients was no part of the regular work of the hospital,

prevented us from obtaining three examinations in every case. The

following are the numbers of examinations actually obtained :
—

250 patients were examined at least once.

1^5 patients were examined at least twice.

74 patients were examined at least three times

41 patients were examined at least four times.

37 patients were examined at least five times.

28 patients were examined at least six times.

As only 74 patients were examined three times, it is certain that

the number of infections given m our table is too low. We ought to

say that at least the given number of infections occurred. We can,

perhaps, give an approximate idea by how many our positive cases

would have been increased if we had examined each one twice, and

also if we had examined each one three times.

We know from data given in Table II that of the 155 patients

examined twice, nine new infections were found on the second

examination. At this rate the 95 patients who were only examined

once should have produced five or six new infections in the second

examination, making a total of 80 positive cases and raising the

percentage of positives to 32 per cent, instead of 30 per cent, as at

present. Besides raising the total number of positives, this second

examination would have added on the same assumption new protozoa

in cases which were already positive, and thus increased the number

of double and triple infections. No new infection was found on the

third examination, though new protozoa were found in patients who

already had an infection. We found, indeed, that both second,

third, fourth, and in rare cases subsequent examinations, added new

protozoa, usually Entamoeba coli, which is apparently the most

sporadic in its occurrence. It follows that though the third and

subsequent examinations rarely add an entirely new infection, yet

the percentage of a particular protozoon, usually E. coli, and

along with it the number of double or triple infections may be

somewhat increased, and, of course, the number of pure infections

correspondingly lowered.
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Ihe actual hgures showing how (a) the entirely new infections,

(d) the findings of E. coli, (c) of E. hisiolytica, and {d) of Lamblia

increased with repeated examinations are given in Table II.

Table II.
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8 per cent, of a mixed population of non«dysenteric cases should be

carriers of amoebic dysentery. The figures become even more

significant when we consider that more than half of the 250 patients

examined have never been out of strictly temperate regions, and

therefore presumabl\' have not been exposed to infection by

E. histolytica, or only in the very slightest degree. In Table VII,

p. 370. it is shown that of the 250 patients examined, only 123

had been in tropical or sub-tropical regions. If we consider only

these 123 who have been in districts where E. histolytica

is prevalent, the percentage of carriers of amoebic dysentery among

them becomes 154. That this high percentage of positive cases

should exist among those who have been exposed to infection and

who are not suffering from dysentery is, we consider, perhaps the

most striking result of our investigations. It is confirmed by the

results of Dobell (19 16), who examined 200 patients who had come

from Gallipoli and Egypt, and had therefore been in an area where

E. histolytica is endemic. Of these, iio wore non-dysenteric cases,

and therefore strictly comparable with our 123 patients v.'hose

infections have just been given.

Dobell

Number of non-dysenteric patients from an area

where E. hist, is endemic

Percentage of E. histolytica carriers ...

Number of these patients suffering from intestinal

complaints ... ...

Percentage of E. histolytica carriers in these

Number suffering from non-intestinal complaints...

Percentage of E. histolytica carriers in these

Smith

and

Matthews

no



366

carriers. Seventeen had no history of dysentery, and are what he

has termed contact carriers. We beheve that no such large number of

' contact carriers ' has previously been recorded.

No separate records for non-dysenteric cases are given by Jepps

(1916), but she finds 775 per cent, of 426 patients are carriers of

E. histolytica. The greater proportion of these were found among

dysenteric cases, and therefore the percentage of carriers of

E. histolytica among the non-dysenteric cases must have been smaller

than 775 per cent. All these men had been in an area where

E. histolytica is endemic, and all were intestinal cases, so that among

a certain number of non-dysenteric patients with intestinal complaints

from an area where E. histolytica is endemic she found a percentage

of E. histolytica carriers smaller than 775 per cent. It was, in fact,

probably quite near our own 48 per cent, and Dobell's 5 per cent,

in a strictly similar category.

Barratt (19 16) records among forty-one non-dysenteric patients

who have been exposed to infection by E. histolytica no cases of

carriers of E. histolytica. This result we cannot understand, unless

it was due to an insufficient number of examinations.

We will next compare our figures with those obtained by the

examination of patients suffering from dysentery, and will refer to

two sets of results: (i) those given by W'enyon (1Q16) from an

examination of 556 cases of dysentery, (2) Liverpool results given in

another paper in this journal (p. 411) from an examination of 910

cases of dysentery.

Table III.
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The figures for non-dysenteric patients show a smaller number of

infections for each of the common mtestinal protozoa. This was

perhaps to be expected and it would seem more worthy of note that

the number of parasitic infections should so nearly approach that

found in dysenteric patients. Especially is this the case with

E. histolytica, where the percentage of infections is quite of the

same order of magnitude as that found in dysenteric patients.

A very brief reference to some results which may afford

comparison with our own is to be found in a paper by Hall (1916).

The paper is mainly concerned with the bacteriology of paratyphoid,

but the following incidental reference is made to intestinal protozoa.

' Further we had found that 10 per cent, of the paratyphoid cases

showed a heavy infection with E. histolytica, 22 per cent, with

E. coli, and in the last series 9 per cent, with Lambda.' These

figures for a special class of patient are similar to those found by us

for patients of all classes.

The number of double infections is rather small to draw safely

any deductions from their composition. It may, however, be noted

that the commonest double infection is E. histolytica and E. coli.

This is also the case in the very much larger series of results obtained

from dysenteric patients both- by Wenyon and in this laboratory.

III. SPECIAL ASPECTS OF THE RESULTS

A. THE RELATION OF THE INFECTIONS TO THE DISEASES
SUFFERED BY THE PATIENTS

We thought it of some value, considering that the intestinal

protozoa would naturally be expected to be connected with diseases

of the intestine, to divide the patients examined into two classes,

according as they entered hospital suffering from intestinal or from

non-intestinal diseases. The results are given in Table IV.

It is, of course, undesirable to lay too much stress upon figures

obtained from so small a number as forty-eight, the number of

intestinal cases examined, but it is at least of some significance that

the total percentage of infections is not greater in the case of the

patients suffering from intestinal complaints, but rather less. As

far as any stress can be laid upon such small numbers, this is true of
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Table I\'.

Patients suffering from intestinal

comphiint'
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Table V.

History of Dysentery
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Table M.

History of dvsenterv or diarrhoea

Number of cases examined

No history of dysentery or diarrhoea

Number of cases examined 140

Protozoal infections found in '^^

= 3«-8%



The first column, i.e., those who have resided or travelled in

tropical or sub-tropical regions, includes those who ha\e resided for

longer or shorter periods in tropical Africa, India, tropical America,

Mesopotamia and in the Mediterranean region, which comprised m
our records, Egypt, Gallipoli and the Salonika district. In the case

of sailors there was no prolonged residence in any of these districts.

In the case of soldiers the residence was usually for periods of a

month to two years.

Those in the second column were soldiers, and were thus exposed

to conditions quite unlike those of ordinary residence in France.

They were in some cases exposed to contact with native troops from

tropical and sub-tropical regions, and also with British troops who

had previously been in Egypt and Gallipoli.

If we consider the results set forth in columns i, 2 and 4 of

Table VII, ignoring column 3 which contains too few cases, we see

that the percentage of infections of any kind falls off a little when

the patients are drawn from a temperate rather than a tropical or

sub-tropical region, and another fall occurs when the region is

England only.

The striking fact, however, which is brought out by this table

is that the kind of infection differs most significantly as we pass from

a tropical or sub-tropical region to a strictly temperate one. With

one exception, no infection of E. histolytica, Tetramitus or Tricho-

monas has been obtained in the temperate regions of Northern

France, England and Canada. A much more varied intestinal

fauna is at once seen in patients who have been in tropical or sub-

tropical countries, and it is from these regions almost alone that the

pathogenic E. histolytica is obtained. The case of the patient who

forms the one exception to this generalisation is discussed more fully

later in this paper.* Entamoeba colt seems to be prevalent in all

regions, both tropical, sub-tropical, and temperate, and the same

may be said of Lamblia intestinalis.

That infections should be found at all in patients who have never

been out of England, or of England and Canada, is perhaps a fact

sufficiently striking to merit further notice. We have given in a

• We have lately diagnosed with certainty another E. histolytica case from France about which

up to the time of writing this paper we had been doubtful. A note on this case is appended at

the end of Section D, page 383.
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previous paper, Smith and Matthews UQi^.', a brief account of the

three infections of Lamblia which appear to have been obtained in

England, and to these cases we make further reference in a later

part of this paper. We also give later a special account of the

infections of E. coli which have apparently been contracted in this

country or in Canada.

D. DETAILED HISTORIES OF PATIENTS HAVING INFECTIONS
OF E. HISTOLYTICA. DISCUSSION OF THESE SPECIAL CASES

Before discussing the special E. coli and Larnbiia infections just

referred to, we consider the cases having an infection of E. histoJyiica

to be so important, and the record of examinations made so

interesting, that we here give a brief account of each patient's history,

and in some cases an accompanying table to show the results of our

observations.

Case 2. The patient had spent a considerable part of his life at sea, having

been in the Mediterranean area for six years, and in the region of the East Indies

for two years. In 1905 he returned from the East Indies to England, where he

resided till 1914, when he again went to sea, but remained entirely in northern

latitudes. On 26 May, 1916, he was sent into hospital suffering from gun deafness.

The patient stated he had never at any time suffered from diarrhoeic conditions

but was rather inclined to be constipated.

Cysts of E. histolytica were not found in the stools till the third

examination, and although the case was followed regularly for some

time, only on two subsequent examinations were they again found.

Cysts of E. coli were found twice.

When we consider the patient's history, we think it probable

that he may have contracted the infection while stationed in

tropical parts of the world, and that he may have been a carrier of

E. histolytica for several years.

The record of examinations made is as follows:—

Date. 1916

£. histolytica cysts



Case io. Tlic patient, before the outbreak of war, was a lisherman in the

North Sea, going out from fishing towns on the north-east coast. During 191

5

and 1916 he was engaged on a vessel running between England and Port Said,

but before this he had ne\er left English waters. On one occasion while ashore

in Egvpt the patient had an attack of diarrhoea with four or five stools a day,

but never passed an\' blood or mucus. He blamed the drinking water.

In June 1916 he was admitted to hospital suffering from asthma and bronchitis,

and by this time the diarrhoeic conditions had disappeared.

On microscopic examination of the stools being made, they were

found to contain fairly large ntimbcrs of the cysts of E. histolytica.

On one occasion the infection was very hea\y, and onl\ on three

out of the fourteen examinations made were no cysts found. Cysts

of E. coll occurred three times, and E. coli amoeljac were observed

once. Compared with Case 2, the date when this patient contracted

the infection is probabh' much more recent, and almost certainly

when he was in Egypt. i he results of our examinations are shown

in the following table :
—
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June

Date. ii)i6 3°

E. histolytica cysts ... +

10 12

July
'

I

1 1

14 18 I 20 22 25 27

+ + ' — —

28

Date. 1916

E. histolytica

cvsts ....

August

3 4 12 14 15

September

9 H 19'

+

21 26

+ 1

—
* Amoebae of E. bistolvtica found.

Case 22. This patient had lived for fifteen months in India, when he was

vent to Mesopotamia where he remained for four months. He was invaUded to

England suffering from pleurisy. On the way home he spent three weeks in

£^„^ \\'hile in India he had one slight attack of diarrhoea, but did not suffer

from this complaint in Mesopotamia or in Egypt or after his return to England.

The first examination of his stools revealed the presence of cysts

of E. histolytica. In twenty-six subsequent examinations no cysts

were found. This is a remarkably interesting case, since it affords

a long record of a negative period in a patient who had no treatment.

The record is as follows :
—

June july August

Date. iyi6 3°
, 4 5 ^2 14

E. histolytica cysts
^

+ |
— -

22 25 27 28

August September

Date. 1916

E. histolytica

cysts ....

10
i

II 12 14
I

15 17 19 24 30 IS 18

C.\SE 31. This patient had spent the greater part of ten years at sea, and

had visited tropical parts of the western hemisphere in particular. On one voyage

while on the River Plate he liad a short and slight attack of diarrhoea with two

stools a day. The exact date of this voyage is unknown to us, but it was certainly

more than two years ago. The patient had been in England since August, 191 5,

and in July, 1916, was admitted to hospital suffering from chronic rheumatism.

While in liospital he had no diarrhoea, but generally complained of constipation.

E. histolytica and Lamblia intestinalis were found in the stools,

and in this case the record for these parasites is so interesting that

wc give it for botii. In particular we may point out that the
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occurrence of Laniblia in the stools alternates to some extent with

the occurrence of E. histolytica. Only on seven occasions out of

sixty-one examinations inadt- (hd tln^se y^rotozoa occur together.

Stools were examined over a long time, and in contrast to the

previous case, the record, although it has distinct negati\e periods,

shows remarkably well the persistent occurrence of c}'sts in an

untreated patient. The record of examinations made is as

follows :
—

July

Date. lyiO ...i 12

E. histolytica

cysts '+ + +

Laniblia cysts ... —

H 17 19 20

+ + —

— +

21
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Case 84. The patient had been at sea lor many years and had visited nearlv

all the tropical parts of the world, including Kgjpt, West Indies, East Indies,

and West Africa. L nfortunately, wc do not know the dates of any of his voyages,

and, therefore, cannot form any idea regarding the time when he became infected.

Since the beginning of 1915, however, he had not been out of England except

for a few months spent in France. He returned from France in July, 1916, suffering

from hernia and gun-shot wounds. He never suffered from diarrhoea at any time,

and while in hospital complained of constipation.

Cysts of both E. Jiistolyiica and /'. coli were found in the stools,

ihe double infection occurring in nuie out of twent}' examinations

made. This case was untreated while under our observation, and

the record for E. histolytica is as follows:—

August

Date. 11)10

E, histolytica cysts

8 II
1 17 19 24

+ + I — + I
- +

26 I 29 31

+ + I
-

. +

September

Date. 1916

E, histolytica cysts

- 5 7

+ + + + + +

14
j

16 19

+ + + I + 1
+

Case 126. This patient, a native of Canada, came to England in 191 5.

Early in 1916 he went to Corfu where he remained three months. He was after-

wards stationed at Salonika, but returned to England in August, 1916, suffering

from gallstones. On his way home he spent a month in Malta. The patient

complained of one attack of diarrhoea while he was in Corfu, but the derangement
was apparently slight and lasted only a week.

Wc were able to make only five examinations of his stools

and on the second of these, cysts of E. Jiistolyticii and J^aniblia

i>itestinalis were found.

Case 133. This patient liad never been out of England till May, 1915,
when he went to France. In November, 191 5, he proceeded to Salonika, where
he contracted malaria, and was invalided home about the end of August, 1916.

The patient never had diarrhoea at any time, but was always very constipated,

even during the time he was in the Balkan area.

Examination of the stools showed an infection with E. histoly/ica

and E. coli, the cysts occurring on some occasions in \er)' consider-

able numbers. While the patient remained under our observation

he received no treatment for dysentery. \hv /:. Instoly/ica record

is shown 111 the foJlowmiJ: table:—
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Dale.

1916

/•:. hist.

cysts

September

Case 163. 'I'his patient went to Egypt in December, 1914. Early in the

following year he contracted dvsenterv. The acute stage lasted a fortnight, with

tlie passage of twenty or more stools a day. The patient remained in bed, received

castor oil and gradually got better. Tn May, 191 5, he contracted enteric and

was admitted to a hospital in Alexandria. While there a liver abscess was discovered,

and tlie patient coughed much blood, pus and mucus. Emetine injections were
administered to the extent of 12 grains. 'Towards the end of September, 1916,

he arrived in England as a convalescent, and after remaining in liospital here

a very short time, he was sent to a convalescent camp.

Stools were examined only three times, and on the second

examination a fair number of E. Iiistolyticd cysts were found, thus

showing that the patient was still a carrier.

This case is not strictly a ' non-dysenteric,' but it is included in

the present report, since the patient was regarded as cured when he

left Egypt, and since he was not sent to a dysentery hospital in th(^

usual way for dysenteries.

C.\SE 168. The patient was in South Africa from 1899-1902, and during

that time had no illness. In July, 191 5, he left England for the Eastern Mediter-

ranean, and while in the Balkans he suffered from frequent attacks of diarrhoea.

Tliese lasted a few days at a time, wi^h seven or eight motions a day, but the

patient had no treatment. He contracted malaria and in September, 1916, was

invalided home.

The third examination of his stools showed the presence of

E. histolytica, and on two successive examinations cysts were again

found. Seventeen subsequent examinations were made over a period

of three weeks, all of which were negative. The patient had a

fortnight's treatment with ' alcresta ipecac' tablets, ten bemg given

every da\-. This amounts to iQ'S grains of emetine (one tablet

contains O' 1 5 gr. We have not a sufficient number of examinations

after treatnient had (^nded to say that the cure is permanent.

Case 17;. The patient had never been out of England until August, 1915,

when he went to Mesopotamia. He was there nine months, was wounded and

invalided to India. 'Inhere he remained several months until he was sent home.
He never suffered from dysentery or diarrhoea at any time.

On the first examination of his stools the cysts of /:. /lisfolvtica

and Tetramitus flagellates were found. Subsequently the amoebae
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and c\sts of E. colt were discovered. The patient while under our

observation remained untreated for dysentery, and the record for

/:. JiistolvtJca is as follows:—
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He rcmainoci in hospital a \'cr\- short: tinio. and was cxaiivmed

for protozoa onl\' twice, and on both occasions fair numbers of cysts

of E. histolytica were found in the stools. It is probable that he

niav have been a carrier for sexeral xears, as it seems most likely

that he would ha\e become infected before he left the West Indies.

C.-\sE 200. I'his paiiciu had been thirteen months in France, tie had never

been out of England before the outbreak of war. He had been a miner in the

north of England, had no illness to report, and had never suffered from diarrhoea

either in France or in this countrv. He was invalided home at the beginning

of October, 1916, suffering from wounds.

He remained in hospital a short time, and only three examina-

tions of stools were made, but on two of these examinations

E. histolytica cysts were found in considerable numbers.

This case is specially interesting, as it affords the only example

in the present records of an infection of E. histolytica contracted by

a patient who has not visited even the south of Europe.

Considering all the circumstances, the infection was most probabl)-

contracted in France, possibly by the patient coming into contact

with E. histolytica carriers from sub-tropical regions.

C.A.S1; 11'!,. 'I'his patient was out of England for about eighteen months.

He spent over a year in Salonika where he contracted malaria, and was invalided

home in August, 1916. \\'hile in Salonika he had no dysentery, but suffered from

slight diarrhoeic conditions for six days.

The patient remained under our observation for live weeks,

during which time twenty-eight examinations of the stools

were made. A quadrtiple infection was found, consistmg of

E. histolytica^ E. coli, Laviblia and Tetramitus. In four of the

first five examinations E. Jiistolytica cysts were observed. Treat-

ment with alcresta tablets extended over seventeen days, amounting

to 24 grains of emetine, and all examinations after the fifth were

negative for /:. Jiistolytica.

Case 229. This patient left England for the first time in April, 1915. He
contracted dysentery on Gallipoli and was invalided to Egypt, where he remained

in hospital a fortnight, and received three injections of emetine. Subsequently

he contracted malaria in Egypt and again entered hospital, remaining there for

three months. In March, 191 6, he proceeded to Salonika. A malarial relapse

occurred, and he was invalided home in August, 1916. The patient had no dysentery

or diarrhoea after the first attack on Gallipoli.

A triple infection was found consisting of E. hi'^tolytica, E. coli

and T.amblia. The stools were examined twenty-seven times over
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a period of five weeks. In the first four examinahons the cysts of

E. his/ohticd were found. Thereafter the> disappeared, as the

patient was given a course of alcresta tablets during seventeen days,

amounting to 2; grains of emetine aUogether.

C.\SK 2^1. Thl* patient was away from England for less than a year. He

spent nine months in Salonika and one month in Malta. In Salonika he contracted

malaria, and returned to England in August, ic)i6. He never had dysentery or

diarrhoea at any time in his lite.

He was imder our observation for five weeks, during which time

his stools were examined on twenty-eight occasions. Cysts of

E. litstolytico and E. coli were found. The former occurred in

large numbers on the first four examinations. Alcresta tablets were

given over a period of seventeen days, amounting to 22 grains of

emetine altogether. By the seventh examination E. hhtolyiica

cysts had disappeared, and all subsequent examinations were

negative.

Case 2-^2. This patient left England in September, 1915. He arrived in

Salonika in November and remained there till .'\ugust, 1916, when he returned

to England. In Salonika he contracted malaria, but never at any time suffered

from dysentery or diarrhoea.

On the first examination of his stools a scanty infection of

E. histolytica was found to he present. Examinations were

continued for se\en weeks, lhiri\-two examinations in all being

made. All subsequent to the first proved negative for E. histolytica,

and since this patient had no emetine administered, the case is

particularly interesting. It resembles Case 22 in that there was

apparently a disappearance of cysts from the stools in an untreated

patient.

Case 234. This patient was out of England for one year during which
time he was stationed at Salonika. There he contracted malaria and returned

to England in August, 1 91 6. He had no dysentery or diarrhoea. The patient

was under our observation for five weeks, and during that time twenty-five

examinations of his stools were made.

An infection with E. histolytica and E. coli was found. 1 he

cysts of the former occurred on the first fixe examinations, and

thereafter disappeared as a result of treatment with alcresta. This

was given for seventeen days, a total of 24 grains of emetine being-

administered.

In considering the twenty cases in which infections of
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E. histolytica were found, we may here point out that thirteen of

them remained untreated, while to ihe other se\en emetine was

<^i\ en HI the form c^f alcresta tablets. /Although this paper is not

primarily concerned with tlie results of treatment with alcresta, a

subject which is considered in another paper in this number (p. 397),

it may be mentioned that at leasl five of the patients to whom the

drug was administered ha\e Ixx'n under o]:)ser\ atioii for a sufficiently

long period after treatment had stopped to suggest that a cure had

probably been established in each case, viz :—Cases 177, 223, 229,

231 and 234.

Greater interest, howexer, is attached to the thirteen patients

having E. Jiistolytica who had no treatment for dysentery during

the time the)' came under our observation. Oi these thirteen

patients, five. \i7... Cases 126, 163, 198, 200 and 232, were

examined onl\- a few times, either Ixxause the stools were not procur-

able or because the particular complaint from which the patients

suffered necessitated their remaining in hospital only for a \"cry short

time. Eight untreated E . liutolytica cases remain in which the stools

were examined frequently for a considerable time. These Cases are

2. 10, 21, 22, 31, 84, 133 and 1/5, and to each case a table is

appended which shows the presence or absence of /:. histolytica

cysts in the stools on the dates on which they were examined. We
endeavoured as far as possible to make daily examinations, but

various difficulties rendered this impossible. Thus while the records

of Cases 10, 31, and 133 are particularly good from this point of

view,' the regularity of examination in such a case as 21 is not so

good. This is all the more unfortunate, since we wished to deter-

mine whether the cysts of F.. Jiistolytica disappear from the stools

of untreated patients, and also to determine how many negative

examinations an untreated case can give with dail\- examinations

over a considerable period. On these points it is unsafe to draw

any general conclusions, for the evidence from the small number of

cases at our disposal is insufficient. All we can do is to refer to

particular records. In Case 21 it will be observed that two negative

periods occur, the first extending over a fortnight and the second

over a month, but these periods, particularly the second, might have

be(^n considerably reduced had daily examinations been made. A
fortnight's negative period again occurs in Case 31, where examina-
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lions were made almost daily, and in this particular case it might

1h' almost correctly deduced that a negative period of at least two

weeks actually did occur, during which no cysts or amoebae were

found in the stools. That this cannot be regarded as general,

however, is obvious from a survey of the other records given, where

a marked persistence of the cysts is clearly evident.

With regard to patients clearing up without treatment, wc can

only refer to Cases 22 and 232. In both there is a long period

during which no cysts or amoebae were found, and one is tempted

to conclude that a ' cure ' without treatment had occurred, but this

is immediately open to the objection that nothing is known of the

presence or absence of cysts on the dates when no examinations

were made. In spite of this, however, the two records are extremely

remarkable.

Finally we may briefly refer to the fact that in these carriers of

amoebic d)sentery—most of them of fairly long standing—the

vegetative form of the parasite was very seldom observed. This was

to be expected, since none of the patients suffered from the acute

stage of the disease while they were being examined.

The stools of these twenty carriers were examined in all 395

times, and E. histolytica was found on 127 occasions, i.e., approxi-

mately once in every three examinations (i : 31 exactly). From
this ratio alone it may be deduced that either many shorter or

several longer negative intervals occurred in the records, since on

this assumption alone can the large total number of negative

examinations be explained. The above figures, however, include

examinations of treated patients who in most instances had negative

periods of considerable extent during and after treatment. Confining

our attention to the thirteen untreated patients, we find that

235 examinations were made of their stools and E. histolytica was

found 100 times. The ratio of positive to total examinations

becomes in these untreated cases i : 2"35. This ratio indicates that

on the average three examinations are necessary before the presence

of E. Jiislolylica in an infected patient can be demonstrated with

certainty. This is an additional confirmation of the results

mentioned earlier in the paper as to the desirability of at least three

examinations being made of the stools of all patients suspected of

harbouring E. histolytica.
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It is clear also that the examinations should be sufficient in

number and spread over such an inter\ al as to ]:)revent the possibility

of even the extreme cases with the long negative periods escaping

notice. Smce we have established ihe occurrence of a negative

period of a fortnight in an untreated E. histolytica case, it would

seem desirable that the three examinations should be spread over a

period longer tlian a fortnight in order to make the ]30ssibihty of

missing a case of E. histolyticir still more remote.

In the 395 examinations of our twenty cases of E. histolytica

the cysts occurred 126 times and the amoebae only three times.

Cask 116. This patient had spent twelve months in France, and in August,

1916, was invalided home suffering from shell shock. He had never been out of

England before the outbreak of the war. Before he joined the Army, he had been

engaged as a miner in Yorkshire. At no time in liis life had he suffered from

dvsenterv or diarrhoea.

The patient remamed imdcT our obscr\ation about three weeks

during which time seven examinations of his stools were made. On
four occasions the cysts of E. coli were found in considerable

numbers. On five of the seven examinations made there were

observed numbers of unusually small cysts wliich in many respects

suggested cysts of /:. histolytica. The number of nuchi \aried

from one to four, and even in the fresh condition chromidial blocks

could sometimes be discerned. The cysts, however, measured

only 7/x or 8yu in diameter, and this fact, together with the presence

of a fairly large amount of peripheral chromatin in the nucleus and

a relatively large karyosome, made a definite determination

extremely difficult. Recently, stained preparations of the cysts were

submitted to Prof. Warrington Yorke and Mr. Clifford Dobell, and

both these authorities were of the opinion that the cysts, in spite of

their small size, were those of E. histolytica. We are much indebted

to both these gentlemen for their help in the diagnosis.

This case is the one referred to in the footnote on p. 371. It

affords an additional record of an infection of E. histolytica

apparently contracted in France, and increases our number of such

cases from one to two. This case has been diagnosed too recently

to enable us to include it in any of our tables as an E. histolytica

infection.
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E. DETAILED HISTORIES OF PATIENTS HAVING INFECTIONS
OF ESTA/yiOEBA COIJ APPARENTLY CONTRACTED IN ENGLAND

OR IN CANADA

Two patients, Cases 14 and i,;-, who had never been out of

Tingland, eame under our notice with an infection of h. col?.

Cask 14. The patient was in liospital surfcring from a gastric ulcer. He
complained of periods of diarrhoea alternating with periods of constipation.

A small infection of E. col? was found on the first and only

c-xannnation we wen- able to make.

Cask 37. The patient was a sailor, but never touched at any ports other

than those of the United Kingdom. For nearly two years he had been somewhere

in the North Sea. He was admitted to hospital suffering from enteritis and at

the same time complained of slight diarrhoeic conditions.

Amoebae of E. colt were found on the first examination of his

stool. Nine subsequent examinations were made, and on four of

these occasions the cysts were found.

Two patients who had visited Canada were found to ha\i-

infections with E. coli.

Cask 36. This patient was in hospital suffering from a bruised foot. He
had no diarrhoea.

On the two occasions when exatninations of his stools were

made, amoebae of E. coli were found. The first examination also

demonstrated the presence of c\'sts.

Cask 194. This patient had been at sea for a year and had once crossed

the .Vtlantic to Halifax. He had no history of diarrhoea, and was in hospital

suffering from a twisted ankle.

Cysts of E. coli were found in all the four examinations made.

These two cases are quite comparable to the two previously

described, with this difference that the patients had been to Canada.

Extended obser\ ations have been made on eight patients having

an infection of E. coli. In seven of these cases negative periods

varying from a week to over three weeks, with almost daily

examinations, have been found. The record of Case 177 showed

an interval of twenty-five days during which seventeen negative

examinations for E. coli were made. In Case 229 a negative period

of twenty-four days occurred, during which interval nineteen

examinations were made. In both these cases the infection was
small, as is often the case in /:. coli infections, but, nevertheless, the

records indicate the fallacy of concluding that a patient has lost an
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are recorded. In Case 22 a few cysts of E. coli were found on the

first exaniiiialion, and ahhough there were 26 sul^secjuenl examina-

tions of stools over a period of about ele\"en weeks, cysts were not

again observed. It is not unlikel}-. however, that, had more

frequent examinations been made, cysts would again have occurred,

and therefore, although it seems probable, we cannot definitely

assert that the infection had entirely disappeared. We have to

bear in mind also the apparent irregularity of distribution of cysts

of this amoeba in faeces, and, in scanty infections in particular, this

consideration may always affect any statement regarding the length

of time during which no cysts are found in an E. coli case. In

cases having a fairly heavy infection, the negative periods we have

found do not generally exceed a week or ten da) s. In Case 223 the

E. coli infection, which proved fairly heavy, was not discovered till

the seventh examination. This was followed by a negative period

of a week, but thereafter there were frequent recurrences of the cysts.

The stools of the twenty-eight patients ha\'ing an infection of

E . coli were examined 303 times altogether, and on 1 1 1 occasions the

parasite was found, generally in the cyst stage, i.e., approximately

once in every three examinations (i : 27). This ratio indicates that

at least three examinations are desirable before an opinion can be

expressed w-hether a patient is infected with E. colt or not. This has

been shown to be true also for E. hislolytica, where the ratio was

I : 2'35. In point of fact, the first three examinations pro\"ided us

with all the cases of E. histolytica which we found, but only forty-

four of the forty-eight E. coli cases were demonstrated by the end of

the third examination. This confirms what we have found in

examining dysenteries, that E. coli is much less regular \u its

occurrence than E. Iiistolytica. Tlie figures obtained from six-

untreated cases having both E. coli and E. Iiistolytica infections

support this view. These six cases were examined 102 times in all,

and on 39 occasions /f. histolytica was found, whilt^ /:. coli occurred

only 24 times.

In comparison with the small number of tint', s when E. histolytica

amoebae were found, we might here note that the 303 examinations

of the forty-eight cases of A. coli showed ttiat tlic amoeboid stage

of this parasite was found in the faeces 24 times, while the cysts were

present on 105 examinations.
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F. DETAILED HISTORIES OF PATIENTS WHO HAVE NEVER
BEEN OUT OF ENGLAND AND WHO HAVE INFECTIONS OF

aiARDIA (=iLAHBLIA) INTESTINALIS

Case 6. The patient, a lisherraaii, had never been away from Enghmd or

from EngUsh waters except for two days which were spent in Holland. We are

thus inclined to include him in the above category. He entered hospital suffering

from cardiac and gastric trouble, but he had never suffered from diarrhoea.

Two examinations of his stools were made, and on both occasions

cysts of Larnblia were found in large numbers, on the first a few

flagellates also being present. As the patient soon recovered from

his ailment, and was discharged from hospital, we were unable to

follow the case further.

Case 15. The patient entered hospital suffering from gastric ulcer. He had

pre\iouslv suffered slightly from diarrhoea, but had no such tendency when he

came under our observation. He joined the army in August, 1914, but his gastric

trouble had prevented him from being sent abroad, and he had never left England

up to the time of our examinations.

While under treatment we were able to make one examination of

his stool, in which were found cysts of Laiublui 111 fair numbers.

Case 238. This patient was called up to ser\-e wiili the colours on June 5th,

1916. He had six weeks training and then entered hospital to be treated for

diarrhoea. Before joining the Army he was a farmer in Shropshire, and had
never at any time been out of England. Indeed he had never been further from

his own farm than the small market town of that district, which was only four or

five miles from his home. Eor twelve years past he had suffered from attacks of

diarrhoea at irregular intervals, and during the more acute attacks had passed

four, five, or even more stools daily. The diarrhoea often followed exposure to

cold.

He remained under our observation a considerable time, and the

first examination showed that he had a Lamblia infection, which

was soon found to be a heavy one. The complete record of his

examinations is as follows:—
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particular case. It is much more difficult than ni the case of

Entamoeba /lisfoly/ica, for there the sevcrit)' of the symptoms, the

finding of the amoebae in the l^lood and slime of a dysenteric stool,

the ingestion of red blood corpuscles by the amoebae, and many
other facts, render it \ er\- probable that E. histolytica is the primary

cause of the d\senter\-, in spite of the fact that we are now finding

a considerable number of cases in whicJi an infection of E. /listolytica

has not caused dysentery, and has in fact appeared to be quite

harmless.

Contmued observations have been obtained for onh five out of

liie iwent)- patients mfected with Lajiiblia. Of these five. Case 238

has just been described and his detailed record given In Case 31

the details of the Laiiiblia infection are given with those of

E. histolytica on p. 375. In Case 31 two distinct negative periods

occurred extending just under a fortnight, and in Case 238 one such

negatne period occurred. Since in these cases examinations were

made almost dail\-, it might have been concluded that the infection

had disappeared, had not subsequent examinations shown conclu-

sively that Laviblia was still present.

In Case 21, whose record for E. histolytica has been given in

p. 374, Laniblia cysts were found until July 20th. Thereafter

they disappeared, not being found again in the eighteen examina-

tions which followed. This would seem to point to a permanent

disappearance of the infection, but this conclusion is scarcely

justifiable without more frequent examinations than wc were able to

make. In the other two cases, 223 and 229, the cysts occurred with

almost uninterrupted regularity.

The number of examinations made of the twenty patients having

Latnblia infections was 198. Laviblia was found on 113 occasions,

i.e., in the ratio 1 positive : 1/5 examinations. The ratio of

positives is somewhat higher than in untreated E. histolytica cases

(i : 2'35) or in E. coli cases (i : 27), and this agrees with our

experience from a large number of dysenteric cases, in which we

find that Laniblia appears with greater regularit\- than E/itaniocba

histolytica, or especially E. coli. Out of the 113 times when

Lamblia was found the cysts occurred on 108 occasions and

flagellates occurred on 13 occasions.
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G. ORGANISMS FOUND OTHER THAN PROTOZOA

In addition to the common intebtinal protozoa which we found

among the patients whose stools we examined, we think it may be

of some interest to record the occurrence of cyst-hke bodies which

were observed in the faeces of seven of the total number of cases

examined. These were the vegetable organisms described by

Wenyon (1915), and to which the name '1 body' has been given.

The infection was pure in four cases, but in the other three cases

the organism occurred with various protozoa. The infection was

occasionall)' fairly heavy, and in two cases was remarkably

persistent. In four cases the patients had a previous history of

diarrhoea, while in the remaining three cases then; was none. We
are not in a position to remark on the pathogenicity of these

organisms, but it may not be without some significance that six out

of the seven patients infected had been in the Mediterranean area.

In the remaining case the patient had spent a year in France.

Finally there remains to be recorded the occurrence of the eggs

of Trichocefhalus dispar (Trichiurus trichiura) in four cases. The

infection v/as always small. Three of the patients concerned had

been to sub-tropical parts of the world. One of the infections

occurred, however, in a sailor who had never been out of home

waters.

In conclusion, we wish gratefully to acknowledge the help we

have received from various sources. To Professor Stephens we are

indebted for introducing us to the hospital from which we have

obtained the material for our investigation and for his continued

interest in the work. We wish also to thank Dr. Abram,

Mr. Thelwall Thomas and Mr. Jeans for permission to work in the

wards under their charge, and to the sisters and nurses of these

wards we express our thanks for their kindness and attention in

the supply of the specimens examined.

To Mr. Clifford Dobell we are indebted for suggesting the line

of investigation we have followed in this paper, and finally

we are very grateful to Dr. D. L. Mackinnon and Mr. H. F. Carter

who have both given their assistance in the actual microscopic

examinations.
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